Human transformer 2beta and SRp55 interact with a calcitonin-specific splice enhancer.
The calcitonin/calcitonin gene-related peptide (CGRP) pre-mRNA is alternatively processed in a tissue-specific manner leading to the production of calcitonin mRNA in thyroid C cells and CGRP mRNA in neurons. Sequences in the human calcitonin-specific fourth exon function as an exonic splice enhancer (ESE) which is required for incorporation of exon 4 into calcitonin mRNA. Deletion of these sequences from the rat calcitonin/CGRP gene was reported to have no effect on calcitonin splicing. We demonstrate that sequences in the rat calcitonin/CGRP fourth exon act as an ESE. In addition, we observed that three proteins in HeLa nuclear extract, of apparent molecular weights of 40, 55 and 85 kDa, specifically interact with the exon 4 ESE. The 40-kDa protein is human transformer 2beta (hTra2beta), a homolog of the Drosophila splice regulator transformer 2. hTra2beta is required for calcitonin splicing in vitro, one of the first biological functions identified for hTra2beta. The 55-kDa protein is SRp55, a member of the SR family of phosphoproteins. Binding of SRp55 to an ESE required for calcitonin mRNA splicing suggests that the different levels of SRp55 present in different cell types may regulate calcitonin/CGRP alternative splicing.